Molecular imprinting: developments and applications in the analytical chemistry field.
In analytical separation science, molecularly imprinted polymers have been applied in several analytical techniques, such as liquid chromatography, capillary electrochromatography and capillary electrophoresis, solid phase extraction, immunoassay, and as a selective sorbent in chemical sensors. A benefit of imprinted polymers is the possibility to prepare sorbents with selectivity pre-determined for a particular substance, or group of structural analogues. The application most close to a wider acceptance is probably that of solid phase extraction for clean-up of environmental and biological samples. The improved selectivity of imprinted polymers compared with conventional sorbents may lead to cleaner chromatographic traces in the subsequent analytical separation. Furthermore, the solid phase extraction application does not suffer from drawbacks generally associated with imprinted polymers in chromatography, such as peak broadening and tailing. Most liquid chromatographic studies have focused on using imprinted polymers as chiral stationary phases for enantiomer separations. Also, the use of imprinted polymers as selective sorbents in capillary electrochromatography has been presented. For this purpose, a protocol to prepare superporous, monolithic imprinted polymer-based capillary columns has been developed. Due to the high affinities and selectivities often achievable, imprinted polymers have been considered as alternative binding entities in biosensors and in immunoassay type protocols. Here, high stability, easy preparation and ability to be used for assay of both aqueous and organic solvent based samples are advantages of the polymers.